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Description 

POLYSILICON THIN FILM TRANSISTOR 
LIQUID CRYSTAL DISPLAY HAVING A 
PLURALITY OF COMMON VOLTAGE 

DRIVERS 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to a polysilicon thin film 

transistor liquid crystal display (polysilicon TFT LCD), and 
more particularly, to a polysilicon thin film transistor liq- 
uid crystal display having a plurality of common voltage 
drivers. 

[0003] 2. Description of the Prior Art 

[0004] Liquid crystal displays (LCDs) have been widely applied to 
a variety of information products, such as notebook com- 
puters and PDAs, because of their small size, low power 
consumption, and low radiation emission. Liquid crystal 
molecules are characterized by being capable of allowing 



different amounts of light to pass according to their rota- 
tion angles. Consequently, a liquid crystal display is able 
to generate rich and colorful images. 
[0005] Currently, most LCDs are fabricated by an amorphous sili- 
con thin film transistor process, and drivers for control- 
ling the LCD are produced in the form of external ICs con- 
nected to the LCD panel. Nevertheless, as technological 
improvements are made, more and more LCDs are fabri- 
cated by polysilicon thin film transistor processes, which 
result in better display effects (e.g. higher resolution). In 
addition, related drivers and interface circuits are also in- 
tegrated into the panel in the form of polysilicon thin film 
transistors so that the production cost is substantially re- 
duced. 

[0006] Generally speaking, the above-mentioned integrated 

polysilicon TFT LCD comprises a common voltage driver. 
The common voltage driver is normally a voltage follower 
having an operational amplifier. The conventional polysili- 
con TFT LCD has only one single voltage follower func- 
tioning as a common voltage driver. However, it is easy 
for the panel to have a non-uniform common voltage dis- 
tribution because of the resistance-capacitance (RC) 
impedance of the common electrode conductive wires. 



This non-uniform distribution of the common voltage 
leads to poor display qualities. Refer to Fig. 1, which is a 
schematic diagram of a conventional polysilicon thin film 
transistor liquid crystal display 10. The polysilicon thin 
film transistor liquid crystal display 10 comprises a panel 
12 having related drivers and interface circuits formed 
therein. The polysilicon thin film transistor liquid crystal 
display 10 further comprises a pixel region 14, a first data 
line driver 16A, a second data line driver 16B, a scan line 
driver 18, a common voltage driver 20, a timing control 
circuit 22, and an interface circuit 24. The pixel region 14, 
the first data line driver 16A, the second data line driver 
16B, the scan line driver 18, the common voltage driver 
20, the timing control circuit 22, and the interface circuit 
24 are formed in the panel 12 in the form of polysilicon 
thin film transistors. 
[0007] a s shown in Fig. 1, an image signal is first transmitted to 
the polysilicon thin film transistor liquid crystal display 
10, and transferred to related logic circuits such that cor- 
responding images are displayed in the pixel region 14. 
The pixel region 14 comprises a plurality of display cells, 
each display cell being a pixel or a sub-pixel and driven 
by the first data line driver 16A, the second data line 



driver 16B, and the scan line driver 18. In addition, the 
timing control circuit 22 generates a timing signal for op- 
erating the first data line driver 16A, the second data line 
driver 16B, the scan line driver 18, and the interface cir- 
cuit 24. The common voltage driver 20 is for providing a 
common voltage. However, due to the resistance-capac- 
itance impedance of the conductive wires, non-uniform 
common voltage distribution readily occurs in the conven- 
tional polysilicon thin film transistor liquid crystal display 
10. 

[0008] Refer to Fig. 2, which is a timing diagram of common 

voltage Vcom of the polysilicon thin film transistor liquid 
crystal display panel 10 shown in Fig. 1. Fig. 2 illustrates 
the waveform of the common voltage Vcom of the com- 
mon voltage driver 20 at the common voltage driver 20, 
point "A", and point "B" of the pixel region 14 shown in 
Fig. 1 respectively from top to bottom. As shown in Fig. 2, 
the common voltage Vcom is an alternating voltage, and 
therefore applied to the common electrode of each display 
cell by means of swing. However, since the lengths from 
the common voltage driver 20 to point "A" and to point 
"B" are not equal, and the resistance-capacitance effect is 
not negligible, the common voltage Vcom at point "A" and 



point "B" are delayed and decayed compared to the com- 
mon voltage Vcom in the common voltage driver 20. When 
the delay or decay makes the phase and amplitude differ- 
ence of Vcom at point "A" and point "B" too large, display 
quality of the polysilicon thin film transistor liquid crystal 

display is deteriorated. 
Summary of Invention 

[0009] it is therefore an object of the present invention to pro- 
vide a polysilicon thin film transistor liquid crystal display 
having a plurality of common voltage drivers for solving 
the prior art problem. 

[0010] According to the present invention, a polysilicon thin film 
transistor liquid crystal display is disclosed. The polysili- 
con thin film transistor liquid crystal display comprises a 
panel, a common voltage layer, a plurality of display cells, 
a plurality of scan lines, a plurality of data lines, and a 
plurality of common voltage drivers. The scan lines and 
data lines are connected to the display cells. Each com- 
mon voltage driver is formed in the panel for generating a 
common voltage applied to the common voltage layer. 

[° 01 1 ] It is an advantage of the present invention that a plurality 
of common voltage drivers are positioned in diverse loca- 
tions of the panel, and thus, the common voltage pro- 



vided by the common voltage drivers is equally applied to 
the common electrode of each display cell. 
[0012] These and other objects of the present invention will 

beapparent to those of ordinary skill in the art after hav- 
ing read the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0013] pig. 1 is a schematic diagram of a conventional polysilicon 

thin film transistor liquid crystal display. 
[0014] pig. 2 is a timing diagram of a common voltage Vcom of 

the polysilicon thin film transistor liquid crystal display 

shown in Fig. 1. 
[0015] Fig. 3 is a schematic diagram of a polysilicon thin film 

transistor liquid crystal display of the present invention. 
[0016] Fig. 4 is a circuit diagram of the pixel region of the 

polysilicon thin film transistor liquid crystal display shown 

in Fig. 3. 

[0017] Fig. 5 is a structural diagram of the panel shown in Fig. 3. 

[0018] Fig. 6 is a timing diagram of a common voltage Vcom of 
the polysilicon thin film transistor liquid crystal display 
shown in Fig. 3. 



Detailed Description 



[0019] Refer to Fig. 3, which is schematic diagram of a polysili- 
con thin film transistor liquid crystal display 50 of the 
present invention. Similar to the conventional polysilicon 
thin film transistor liquid crystal display 10, the polysili- 
con thin film transistor liquid crystal display 50 comprises 
a panel 52 having related logic circuits and interface cir- 
cuits formed therein, a pixel region 54, a first data line 
driver 56A, a second data line driver 56B, a scan line 
driver 58, a plurality of common voltage drivers 60A-60D, 
a timing control circuit 62, an interface circuit 64, and a 
connecting component 66. The pixel region 54, the first 
data line driver 56A, the second data line driver 56B, the 
scan line driver 58, the common voltage drivers 60A-60D, 
the timing control circuit 62, and the interface circuit 64 
are formed in the panel 52 in the form of polysilicon thin 
film transistors. 

[0020] a key difference of the present invention compared to the 
prior art is that the polysilicon thin film transistor liquid 
crystal display 50 comprises a plurality of common volt- 
age drivers 66A-66D whereas the conventional polysilicon 
thin film transistor liquid crystal display 10 has only one 
common voltage driver 20. All the common voltage 



drivers 60A-60D are used to generate a common voltage 
Vcom applied to the common electrode of each display 
cell in the pixel region 54. 

[0021] Refer to Fig. 3 and Fig. 4. Fig. 4 is a circuit diagram of the 
pixel region 54 of the polysilicon thin film transistor liquid 
crystal display 50 shown in Fig. 3. As shown in Fig. 3, an 
image signal Si is transmitted to the polysilicon thin film 
transistor liquid crystal display 50 via the connecting 
component 66, and transferred to related logic circuits via 
the interface circuit 64, such that corresponding images 
are displayed in the pixel region 54. In addition as shown 
in Fig. 4, the pixel region 54 comprises a plurality of dis- 
play cells 70. Each display cell, being a pixel or a sub- 
pixel, comprises a polysilicon TFT Tr and a liquid crystal 
component 80. The liquid crystal component 80 is able to 
vary its image characteristic under the control of the 
polysilicon TFT Tr. 

[0022] Furthermore, the polysilicon thin film transistor liquid 
crystal display 50 comprises a plurality of scan lines 72 
and data lines 74 connected to the display cells 70. The 
data lines 74 are divided into a first group 76 and a sec- 
ond group 78, wherein the data lines 74 of the first group 
76 are connected to the first data line driver 56A, and the 



data lines 74 of the second group 78, which are arranged 
alternately to the data lines 74 of the first group 76, are 
connected to the second data line driver 56B. As shown in 
Fig. 4, data lines DAm and DAm+1 belong to the first 
group 76, whereas data lines DBm and DBm+1 belong to 
the second group 78. The scan lines 72 are coupled to the 
scan line driver 58 whereby the scan line driver 58 can 
turn on the polysilicon TFT Tr via the scan lines 72. 
Therefore, when the polysilicon TFTs Tr are turned on, 
each liquid crystal component 80 changes its display 
characteristic according to the voltage of its correspond- 
ing data line 74. 

[0023] Refer to Fig. 4 and Fig. 5. Fig. 5 is a structural diagram of 
the panel 52 shown in Fig. 3. The panel 52 comprises a 
top substrate 90, a bottom substrate 92, and a liquid 
crystal molecule layer 94 located between the top sub- 
strate 90 and the bottom substrate 92. The panel 52 fur- 
ther comprises a common voltage layer 96 between the 
top substrate 90 and the liquid crystal molecule layer 94, 
wherein the common voltage Vcom generated by the 
common voltage drivers 60A-60D is applied to the com- 
mon voltage layer 96. Additionally, each liquid crystal 
component 80 comprises a pixel electrode 84 and a com- 



mon electrode 82 coupled to the common voltage layer 
96. And each polysilicon TFTTr comprises a gate G elec- 
trically connected to corresponding scan line 72, a source 
S electrically connected to corresponding data line 74, and 
a drain D electrically connected to the pixel electrode 84 
of corresponding liquid crystal component 80. 

[0024] As discussed, the key difference of the present invention 
compared to the prior art is that the polysilicon thin film 
transistor liquid crystal display 50 has a plurality of com- 
mon voltage drivers 60A-60D whereas the conventional 
polysilicon thin film transistor liquid crystal display 10 has 
only one common voltage driver 20. The common voltage 
drivers 60A-60D are positioned at four corners of the 
panel 52, and thus, the common voltage Vcom is equally 
applied to the common voltage layer 96 of the panel 52. 

[0025] Refer to Fig. 6, which is a timing diagram of common 

voltage Vcom of the polysilicon thin film transistor liquid 
crystal display shown in Fig. 3. From top to bottom, Fig. 6 
illustrates the waveform of the common voltage Vcom at 
the common voltage drivers 60A-60D and at points "A" 
and "B" in the pixel region 54. As shown in Fig. 6, the 
common voltage is an oscillating voltage applied to the 
common electrode 82 of each liquid crystal component 



80. Since the lengths from point "A" and "B" to the com- 
mon voltage drivers 60A, 60B, 60C, or 60D are nearly 
equal, delay and decay due to resistance-capacitance 
impedance are also equal. Therefore, the waveforms of 
Vcom at point "A" and point "B" are nearly overlapping, 
which leads to a better display quality. In addition, since 
the distances from each display cell 70 to its correspond- 
ing common voltage driver 60A, 60B, 60C, or 60D are 
shorter in the present invention, the delay time is also re- 
duced, and the clock skew situation is further avoided. 

[0026] it is worth noting that the polysilicon thin film transistor 
liquid crystal display 50 is merely an embodiment of the 
present invention, and therefore the quantity of common 
voltage drivers is not limited. It is preferred for the 
polysilicon thin film transistor liquid crystal display 50 to 
have two or more common voltage drivers. In the case 
where the polysilicon thin film transistor liquid crystal 
display 50 has two common voltage drivers, the two com- 
mon voltage drivers can be symmetrically located on both 
sides of the panel such that uniformity of the common 
voltage distribution is maintained. 

[0027] | n comparison with the prior art, the polysilicon thin film 
transistor liquid crystal display of the present invention 



comprises a plurality of common voltage drivers symmet- 
rically located in the panel whereby the common voltage is 
equally applied to each common electrode. When the 
common voltage is an alternating voltage applied in an 
oscillatory manner, since the delay time of each display 
cell due to phase delay is reduced, clock skew is reduced. 
[0028] Those skilled in the art will readily appreciate that numer- 
ous modifications and alterations of the device may be 
made without departing from the scope of the present in- 
vention. Accordingly, the above disclosure should be con- 
strued as limited only by the metes and bounds of the ap- 
pended claims. 



